Summary &mdash; Self-grooming 
INTRODUCTION
Self-grooming, a behavior common to all insects, can function to manipulate pollen, remove irritant particulate matter from the body, clean and straighten wings, remove ectoparasites, and spread pheromones of low volatility about the body (Walker and Archer, 1988) . Evidence of pheromone translocation by grooming has been reported for the house fly, Musca domestica L (Dillwith and Blomquist, 1982) and the tsetse fly, Glossina mortisans mortisans Westwood (Langley and Carlson, 1983) . Butler (1954) found that honey bee workers could obtain "queen substance" (mandibular gland pheromone) from any part of a queen's body, suggesting that it had been moved backwards from its source glands in the head, but the mode of this movement was not investigated.
The honey bee queen mandibular gland pheromone complex (QMC) elicits a number of responses from other colony members including attraction of workers, inhibition of queen rearing, and attraction of drones during mating (Winston, 1987) . In a colony, the queen is usually surrounded by a number of workers, the retinue, which remove pheromone from her body surface (Naumann et al, 1991) before leaving for &ap; 30 min of intra-nest movement and frequent worker-worker contacts (Seeley, 1979) . The function of the retinue and the subsequent worker behaviors are thought to ensure that QMC is quickly transferred from the queen throughout the nest. Evidence of the effectiveness of such a system is given by the observation that workers show behaviors associated with queenlessness within as little as 30 min after queen removal (Seeley, 1979) .
The most abundant QMC component, 9-keto-2(E)-decenoic acid, or 9-ODA, is rapidly translocated in substantial amounts to the legs, thorax, and abdomen of retinue workers after contracting a pseudoqueen lure, despite the fact that this pheromone is gathered primarly with the mouthparts (Naumann et al, 1991 
MATERIALS AND METHODS
The grooming behavior of retinue bees Artificial-queen lures were created by topically applying, to freshly killed workers 11 &mu;l of methanol, MeOH, containing synthetic QMC (250 ng 9-ODA, 150 ng 9-hydroxy-2(E)-decenoic acid (71% R-(-), 29% S-(+)), 13 ng methyl 4-hydroxybenzoate, and 1.5 ng 4-hydroxy-3-methoxyphenylethanol (Slessor et al, 1988) , and 8 ng of [ 3 H]-9-ODA (Webster and Prestwich, 1988 (activity = 450 000 disintegrations/ min). This quantity of QMC is approximately the mean amount found on the body surface of mated queens (Naumann et al, 1991) and &ap; 10 -3 the mean amount found in the mandibular glands of a mated queen (Slessor et al, 1990 (fig 2) . The proportion of the total recovered quantity of externally carried [ 3 H]-9-ODA that was found on the head was significantly less for the free running workers (t = 4.0, P = 0.0007). The proportion of the total found on the forelegs of the free running workers was also significantly less (t = 2.91, P = 0.012), but the proportion of the total that was on the abdomen, ie, in the MeOH wash, was significantly higher (t = -2.69, P = 0.025). Restrained workers had significantly greater mean amounts of tritiated 9-ODA on their antennae than free running bees (2.5 ± 0.9 pg vs 0.35 ± 0.05 pg; n = 11,4, r = -2.43, P = 0.036). (Naumann et al, 1991) .
The grooming movements observed in this study do not appear to be unique to pheromone transfer. Movements involving the forelegs were the same as those in Jander's (1976) Little of the pheromone spread over workers can be attributed to a tendency for 9-ODA to spread passively over the body, although Lewis (1962) 
